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Occal]-:~tl~~os]>l~c]c  cxchangcs  arc cxaggcratcd  when [hc Antarctic sca-icc  COVCI is par[ect  and the
oman exposed to brisk wincls.  Relative sca-icc  motions and lead forma[ion  occur under tidal
shear or conditions of high wind-strc.ss  (iivcrgcncc.,  and large resulting fluxes of sensib]c and
]a[cnt  heat cause rapid icc growth. Resulting production of cold salty shelf water participates in
Antarctic bottom-water mass formation, and [o some c.xtcnt in driving horizmtal and vcr[ical
the.mohalinc circulation.

‘J’hc majority of mixing and heat cxchangc  in the ocean bounciary layer is induced by
moment um lransfcr  to tbc sca icc surface duIing frcc]ucnt S1OIIII bursts, ant] cspcciall  y during the
passage of fast-moving low pressure systems. Such note.worthy periods of dynan~ic-
tllcrllloclyIl:tlllic  changes in the icc cover, however, arc more often than not accompanied by a
blanket of cloud duc to atmospheric radiation-feedback mechanisms. in these cases, the
alnmsphcm  is inherent] y more clcc[romagncticall  y opaque, and ret ricvals of ice. characteristics
informal ion using satcll  itc passive microwave algorithms arc called into question. Rcccnt st udics
indicate that traditional icc concentration estimates can bc in error by values excccding  1 OYCJ
under typical storm conditions.

Microwave raciar satellite.s, with wavelengths in the rang,c  2-6 cm arc the only other
ll]lilltcrl”ll~}tc.{] source of Weather-irl(]cj>cll(]cllt images. Since 1991, an array of international
sate.llitc.s bavc bcc.n acquiring microwave radar data over the Southern Ocean sca-icc cover. The
C-band Ac[ivc Microwave instrument on board HIM, for instance has two modes; (a) Synthc.tic
ApcI[urc Radar (SAT<) and (b) Scatlcromctcr.  Together, [lICSC combined microwave data mablc
Ll]]illtcllll]>tc(l  imaging of this gc.ographic  region with (a) mcsoscalc covcragc ancl hi~h
Icso]ut ion (25m); or (b) ancl global covcragc  with medium-scale (--12 km) cnhanccd rcso]ut ion,
‘J’ogcthcr  with the more rcccnt additions of Ku-band clata  from the NSCAT scattcromctcr,  and
the C-band RAIIARSArJ’ SAR, these combined radar datascts arc now routinc]y USCCI to
mc.asurc  icc kinematics and surface conditions in rc.sponsc to meteorological forcing.

‘J’ogcthcr,  these Jlcw datascts yield a variety of important ncw information on the
seasonal to intcrannual  variability in icc dynamics, and the proccsscs  linking storms with
nlcsoscalc  icc divcrgcncc. 3-day griddcd  motion fields ate. validated using buoy drift
trajcctorjcs,  and combinations of entire. years of kc motion used to derive climatological  mean
icc motion around Antarctica, “1’hcsc data indicate. a large intcrannual  variability in both scasmal
and mean annual drift, which in turn appear linkt to climatic anomal ics in sca-lcwc] pressure
and meridional wind stress derived from IICMW1; analysis fields. Similarly, periods  of high
wind-stress divcrgcncc  rcsu]t in openings of the icc cove.r and notably a brief rcappcarancc  of
the winter Wcddc]l  Po]ynya in 1994, which was first discovered in the Scattcromctcr  images.

Active microwave radar observations in the Southc.rn  Occ.an arc actively contributing
towards rcvo]utioni~,ing  the study of Antarctic sca-icc geophysics. Scasona]  patterns of global
sca-icc drift together with the accompanying transitions in sc.a-icc  characteristics can now bc
WC] I charactcriz,cd. The ]ongcr these high -rcso]ut ion satcll itc radar records bccomc  cxtcndcd,  the
better the chances of measuring of climate-related timcscalcs  of Anttirctic sca-icc variability.

‘l’his-” work was conducted at Jet Propulsion 1,aboratory,  California lnstilutc  of ‘1’cchno]ogy,
under cent ract to NASA. I“imding support was provided by Robert ‘1’homas (C,octc Y SCi) in the
NASA Office for Mission to P]anet Earth.


